In this paper the concept of vector valued, absolutely continuous functions on an idempotent semigroup is studied. For 
of that paper, however, make strong use of the order on [0,1]. In [8] absolutely continuous functions and functions of bounded variation on idempotent semigroups are defined and these functions are identified with a certain class of finitely additive set functions.
In [1] , the identification in [8] is used to obtain a representation theorem. A characterization of the so called Lipschitz functions in the setting of [8] is also obtained by the authors. The techniques of [1] depend on a result of Darst [2] which states that if u and v are two finitely additive real valued set functions with v < < u, then v is the limit in the variation norm of finitely additve set functions u defined by u (A) = I s du, where s is a simple n n J _ n n function. This result does not in general hold true when u and v are vector valued.
In this paper we study the concept of vector valued, absolutely continuous functions on an idempotent semigroup. We obtain a representation theorem for linear transformations from the space AC(S,X,F)
to Y which are continuous in the BV-norm. A characterization is also obtained for the collection of functions of AC(S,X,F) which are Lipschitz with respect to F. It is also shown that this new integral being utilized has a "wide enough" class of integrable functions. In fact all polygonal functions are integrable (see Lemma 6) and even more so all absolutely continuous functions (Theorem 2) are integrable.
Notations and Definitions
Let A be an abelian idempotent semigroup, and let S be a semigroup of semicharacters on A containing the identity. Recall that a semi-character on A is a non-zero bounded, complex valued function on A which is a semigroup homomorphism. Since A is idempotent it is clear that every f in S can be viewed as a characteristic function on A. The notations used here will be consistent with the ones used in [1] and [8] . We recall some of these notations. From now on F will be assumed to be positive definite 9 i.e.
L(Q,a)F ;> 0 for all such Q and a.
Let X be a Banach space. Then by the space BV(S 9 X) we mean all functions from S to X which are of bounded variation in the above sense where absolute value is replaced by the norm in For GeBV(S,X), HG|L V will denote sup S ||L(Q,Q) Gil V .
Definition. Let £ be any field of subsets of some set and let u and v be finitely additive set functions defined on £ where u is scalar valued and v is X valued. We say that v is absolutely continuous with respect tp 1L and write v < < u if v is the limit in the variation norm,of X valued set functions n of the form £ v.*x., where x.€X, and each v. is a scalar valued, i=l 1 x * X finitely additive, set function on £, which is £-6 absolutely continuous with respect to u.
Remark. In the case that X is the reals the above definition reduces to the usual one. which is absolutely continuous with respect to F as in [8] . We denote this space by AC(S,F,X) . Proof: Clearly the map is linear, we now show that it is onto.
Consider GeBV(S,X), then G can be extended to the linear span of S by the eguation since S is a linearly independent set (see lemma 1.4 [7] ) . Since S is a semigroup, for each EeG, it follows that x« is an element Proof; Consider G€AC(S,F,X) and £ > 0. There exists an n H = S h.«x., where h.€AC(S,F) and
Furthermore each h-= u., where u. < < u__. From the result of Definition. By the space Lip(X.F) we mean all functions GeBV(S,X, F) which are approximable in the BV-norm by functions n of the form z g.*x., where x.eX and g.e LIP(F) for i = l,2,...,n, i=1 i i 1 i
We now want to give a characterization of the space Lip(X,F) in terms of convex and bounded set functions. For this purpose we introduce a special class of convex and bounded set functions which we denote by M (X,F) .
Definition. Let K be a convex and bounded X-valued set function.
We say that KeM ri (X, Consequently the theorem is shown since linearity is immediate.
Remark. It should be pointed out that the above characterization is rather different from the scalar case as in [1] . While the map H >Kŵ as straight forward in the scalar case, we have seen that in our vector setting a weighted-type of variation is needed.to define the map.
